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IMPROVED LEADFRAME-BASED CHIP SCALE PACKAGE 

RELATED APPLICATION 

The present application claims the benefit of priority based on U.S. Provisional 
Application No. 60/284,029, filed on April 16, 2001 , assigned to the same assignee as the 
present invention, and entitled "Improved Leadframe-Based Chip Scale Package," which 
is herein fully incorporated by reference. 

FIELD OF THE INVENTION 

The present invention relates to leadframe-based CSPs (Chip Scale Packages) 
and, more particularly, to leadframe-based CSPs with an enhanced leadframe that 
promotes mold compound-leadframe adhesion and improves RF (Radio Frequency) 
grounding characteristics. 

BACKGROUND OF THE INVENTION 

Chip Scale Packages (CSPs) are packages that incorporate chip(s) that satisfy 
certain dimensional requirements in which the package area is slightly larger than the 
chip(s) area but smaller than conventional chip packages. Leadframe-based CSPs are 
CSPs that do not have the peripheral leads that typically extend out from conventional chip 
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packages. Due to this structure and design, the leadframe-based CSPs are known for 
their cost-effectiveness, compactness and improved RF performance. A variety of different 
types of leadframe-based CSPs are available in the market, such as Micro-Lead Packages 
(MLPs), Micro-Lead-Frames (MLFs), Leadless Package Chip Carriers (LPCC), etc. The 
Joint Electron Device Engineering Council (JEDEC), which is a committee that establishes 
industry standards and packaging outlines, has defined certain package outlines for 
leadframe-based CSPs. In the package outlines known as "MO-220," the committee has 
classified the leadframe-based CSPs as HP-VFQFP-Ns or HP-WFQFP-Ns. More 
information about such packages is available at the website of 
Idfl http : /www. iedec. ora/home/about iedec. htm . 

Figure 1A is a plan view of a conventional leadframe-based CSP 5 such as a 
conventional LPCC, and Figure 1 B is a cross-sectional view of the conventional leadframe- 
based CSP cut along line 1B-1B of Figure 1A. As shown in Figures 1A and 1B. the 
conventional leadframe-based CSP 5 includes a leadframe 10 having a center pad or die 
iB attach pad 1 2 centrally located therein and a plurality of wire bonding pads 1 4 peripherally 
located therein, at least one chip or die 16 disposed on the die attach pad 12, a plurality 
of bonding wires 1 8 for electrically connecting the die 1 6 to the wire bonding pads 1 4, and 
a mold compound 20 (shown in Fig. 1B), such as plastic, for encapsulating these 
components in a package structure. Typically, the mold compound 20 is molded around 
20 the leadframe 10 after the die 16 and the bonding wires 18 have been mounted on the 
leadframe 1 0. The mold compound 20 enhances the fixture of these components in the 
package and prevents electrical short circuits between the bonding wires and the die(s) 
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and the introduction of moisture, dust and other contaminants into the package. 

A significant problem arises, however, in such conventional leadframe-based CSPs 
because the mold compound often does not properly adhere to the surface of the die 
attach pad. This problem can create certain gaps between the surfaces of the mold 
compound and the die attach pad (also known as delamination), which increases the 
likelihood of moisture and other contaminants seeping into the package through such 
gaps. This degrades the Moisture Sensitivity Level (MSL) of the package which indicates 
the moisture receptivity of a chip package. The degradation of the MSL and the 
inadequate bonding of the mold compound to the die attach pad degrades the electrical 
performance of the conventional leadframe-based CSPs. 

Accordingly, there is a need for an improved leadframe-based CSPs that overcomes 
the adhesion and moisture sensitivity problems of conventional leadframe-based CSPs. 


The present invention provides an improved leadframe-based CSP capable of 
improving the adhesion of a mold compound to a die attach pad. Particularly, the 
leadframe-based CSP of the present invention provides an aperture in the die attach pad 
which increases the adhesion surface area of the die attach pad for the mold compound. 
This improves the performance characteristics and reliability of the leadframe-based CSP. 

Accordingly, the present invention is directed to a chip package comprising 
a leadframe including a die attach pad centrally located therein and a plurality of wire 
bonding pads peripherally located therein; at least one aperture placed in the die attach 
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pad; at least one die positioned on the die attach pad; at least one bonding wire for 
electrically connecting the die and the wire bonding pads; and a mold compound for 
encapsulating the die and the bonding wire to form a chip package, wherein the mold 
compound is formed in the aperture and the aperture increases an adhesion surface area 
for the mold compound. 

The present invention is further directed to a method of providing a chip package, 
including the steps of providing a leadframe including a die attach pad centrally located 
therein and a plurality of wire bonding pads peripherally located therein; providing at least 
one aperture in the die attach pad; providing at least one die on the die attach pad; 
lan providing at least one bonding wire for electrically connecting the die and the wire bonding 
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rll pads; and providing a mold compound for encapsulating the die and the bonding wire to 
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iii form a chip package, wherein the mold compound is formed in the aperture and the 
Q aperture increases an adhesion surface area for the mold compound. 
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a BRIEF DESCRIPTION OF THE DRAWINGS 

15 Figure 1 A is a plan view of a conventional leadframe-based CSP. 

Figure 1 B is a cross sectional view of the conventional leadframe-based CSP cut 
along line 1 B-1 B of Figure 1 A. 

Figure 2A is a plan view of a leadframe-based CSP according to a first embodiment 
of the present invention. 
20 Figure 2B is a cross-sectional view of the leadframe-based CSP cut along line 2B- 

2B of Figure 2A. 
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Figure 2C is a cross-sectional view of the leadframe-based CSP according to a 
second embodiment of the present invention. 

Figure 2D is a cross-sectional view of the leadframe-based CSP according to a third 
embodiment of the present invention. 

Figure 3 is a plan view of a leadframe-based CSP according to a fourth embodiment 
of the present invention. 


DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 In the drawings, the same reference numerals are used to indicate the same 

elements. 

ni Figure 2A is a plan view of a leadframe-based CSP 50 according to a first 

III 

rU embodiment of the present invention, and Figure 2B is a cross-sectional view of the 

s 

C=l leadframe-based CSP 50 cut along line 2B-2B of Figure 2A. As shown in Figs. 2A and 28, 
the lead-frame-based CSP 50 includes a leadframe 51 including a die attach pad 52 

CO 

if' centrally located therein and a plurality of wire bonding pads 54 peripherally located 
therein, one or more dies 56 mounted on the die attach pad 52, a plurality of bonding wires 
58 for electrically connecting the dies 56 and the wire bonding pads 54, at least one 
aperture 65 disposed in the die attach pad 52 between the dies 56, and a mold compound 
60 (shown in Fig. 28) for encapsulating these components in a package structure. The 

20 leadframe 51 is made with a conductive material such as metal. 

The aperture 65 is formed completely through the die attach pad 52 using known 
etching techniques such as full etch process, half etch process, a combination of full and 
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half etch processes, any other suitable etch process, stamping, coining, or any other 
suitable lead-frame manufacturing process. This aperture 65 provides a greater surface 
area to which the mold compound 60 could adhere, thereby enhancing the adhesion of the 
mold compound to the die attach pad 52. That is, the aperture 65 Increases the adhesion 

5 surface area for the mold compound 60 without affecting the overall dimensions of the CSP 
50. The increased adhesion surface area prevents the degradation of the Moisture 
Sensitivity Level (MSL) of the CSP 50, the introduction of contaminants such as dusts into 
the CSP 50, and the occurrence of electrical short circuits in the CSP 50. 

^ Furthermore, in some applications such as high dynamic range devices (e.g., 

operating at 2:30 dB), the aperture 65 improves the RF grounding characteristics of such 


ill electronic devices. Excessively long ground paths can have the effect of raising the noise 
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til level for the high dynamic range devices. By separating the die attach pad 52 into 


C=l sections by forming the aperture 65 in the die attach pad of the high dynamic range 


improves the RF grounding characteristics of the high dynamic range devices. 

Figure 2C is a cross-sectional view of the leadframe-based CSP according to a 
second embodiment of the present invention. The leadframe-based CSP shown in Fig. 2C 
is identical to the leadframe-based CSP in Fig. 2B, except for an aperture 66. As shown 
20 in Figure 2C, in this embodiment, the aperture 66 is formed partially through the die attach 
pad 52 using known etching processes such as half etch processes. Because the aperture 
66 increases the adhesion surface area for the mold compound by providing a greater 



devices, the present invention provides means for reducing the length of the ground paths 
and confining the RF ground return currents to specific parts of the circuit board. This 


# 


p;^j£iy,T Express Mail No. EL663032045US 

Attorney Docket No. 17658 
S&L File No. P-24,989-A USA 

surface area to which the mold compound can adhere, the aperture 66 improves the 
performance characteristics and reliability of the leadframe-based CSP similarly to the 
features of the first embodiment. 

Figure 2D is a cross-sectional view of the leadframe-based CSP according to a third 

5 embodiment of the present invention. The leadframe-based CSP shown in Fig. 2D Is 
identical to the leadframe-based CSP in Fig. 2B, except for an aperture 67. As shown in 
Figure 2D, in this embodiment, the aperture 67 is formed using a combination of a full etch 
process and a half etch process and increases the adhesion surface area for the mold 

^ compound, thereby improving the leadframe-based CSP. 

l(^n Figure 3 is a plan view of a leadframe-based CSP 80 according to a fourth 

i U embodiment of the present invention. As shown in Figure 3, the leadframe-based CSP 80 

ill 

iu includes a leadframe 70 including a die attach pad 72 centrally located therein and a 
^ plurality of wire bonding pads 74 peripherally located therein, one or more dies 76 
mounted on the die attach pad 72 using bonding materials 71 , a plurality of bonding wires 

UJ 

1^°* 78 for electrically connecting the dies 76 and the wire bonding pads 74, and a mold 
compound (not shown) for encapsulating these components in a package structure. 

in this embodiment, there are a plurality of apertures 85a, 85b, 85c located in the 
die attach pad 72. These apertures 85a, 85, 85c (collectively 85) have an oval shape and 
extend vertically or horizontally, but can extend in any direction, e.g., diagonally. The 

20 apertures 85 can be formed partially or fully through the die attach pad 72 as discussed 
above using a full etch process, half etch process, a combination of full and half etch 
processes, any other suitable etch process, stamping, coining, or any other suitable lead- 
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frame manufacturing process. The apertures 85 provide a greater surface area to which 
the mold compound can adhere. This prevents introduction of contaminants and moisture 
into the package and improves the electrical characteristics of the package. 

According to the present invention, the aperture (e.g., aperture(s) 65, 66, 67, 85) 
formed in the die attach pad of the leadframe-based CSP can be formed in any shape, 
configuration, or size using conventional etching processes, as long as the aperture 
increases the adhesion surface area in the die pad area for the mold compound. For 
example, the aperture can be a rectangle, an oval, a circle, a square, a triangle, or any 
combination therefore. Further, the aperture can be located at any location in the die 
attach pad regardless of a die location, e.g., between the dies or adjacent to die(s). 
Moreover, a plurality of such apertures may be formed in the die attach pad (e.g., as 
shown in Fig. 3). All these variations are contemplated as part of the present invention. 

Accordingly, the present invention provides at least one aperture in the die attach 
pad of a chip package for increasing the adhesion surface area for the mold compound In 
the die attach pad area, whereby it prevents the degradation of the MSL of the leadframe- 
based CSP, the introduction of contaminants such as dusts into the leadframe-based CSP, 
and the occurrence of electrical short circuits in the leadframe-based CSP. The present 
invention further improves the RF grounding characteristics of the chip package. 

The invention being thus described, it will be obvious that the same may be varied 
in many ways. Such variations are not to be regarded as a departure from the spirit and 
scope of the invention, and all such modifications as would be obvious to one skilled in the 
art are intended to be included within the scope of the following claims. 
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